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(−ω + k1U )2
c2






c2 (−ω + k1U )

















y,τ )→ Gˆ( ?kt , x3;y3,ω )  
?




kt , x3,ω ), j = 1,2?  ??????????????????????????????????
?  ????????????????????????????????????????????????????????
?  ??????????????????
χ∞2 ≡ (−κ o + k1M∞ )2 − k12 − k22 > 0, κ o =ω / co



















′′ + f ( ?kt , x3,ω )Vj = 0
V2 (x3) = 1, x3 = 0
∂V2 (x3)













−ω + k1U(y3)( )2
b2V1(
?
kt , y3,ω )
Wo(
?
kt ,ω ,Z )k2∫k1∫ e





x,ω ) = k1(x1 − y1)+ k2 (x2 − y2 )− χ∞x3
 V2 (
?
kt , x3,ω ) = b2 (
?
kt ,ω )e− iχ∞x3 x3→∞






y;ω ) ∼ −i e
iΘ( kts , x ,ω )
(2π )3R





























tanθ = −S(θ s ,φ s ,M∞ ) / M∞ + (1−M∞2 )cosθ s sinφ s( )
sinθ tanφ = −S(θ s ,φ s ,M∞ ) / cosφ s
(φ = π / 2, φ s = φ)
???







U  U j
???????????? ??????????????????
(M∞ = 0,Uj / c∞ = 0.90)

















































(φ = π /2,θ = π /4, Sto=0.25,Uj /c∞= 0.90)
?  ??????????????????????? ???????????????????????????
???


















































Vj (x3) = 1, x3→−∞, j = 1,2
∂Vj
∂x3 − (−1)
j iχ∞Vj = 0, x3→
−∞, j = 1
+∞, j = 2
???????????????????????
η = y3 /Dj
??????????????? ??? ?


































?  ??? ??????????????????? ?????????????????????????
?  ??? ??????????????????? ???????????????????????????





































































































































T = T1 +T2
????????????????????
???????????????????????? ????
(d1,d2,d3,d4 ) = (0.10, 2, 4, 3)Dj = 2" δ o /Dj = 1.32d1
η = y3 /Dj
???
????????????????????????
(φ = π /2, Sto=0.25,Uj /c∞= 0.90,TR = 3.0)
?  ???????????????????? ????????????????????
?????????????????????????????????????????????????
